Real-Time Measurement of Cannabinoid Receptor-Mediated cAMP Signaling.
Cannabinoid receptors, like other GPCRs, signal via a spectrum of related signaling pathways. Recently, monitoring GPCR-mediated cAMP signaling has become significantly easier with the development of genetically encoded, transfectable cAMP biosensors. Cell lines transfected with these biosensors can be monitored continuously, allowing the analysis of receptor-mediated signaling in unprecedented detail. Here, we describe a protocol for transfectable biosensors which report cellular cAMP concentrations by bioluminescence resonance energy transfer (BRET). This assay system has been utilized to elucidate the temporal nature of agonists and allosteric modulators of the cannabinoid receptor CB1. In particular, the CB1 allosteric modulator ORG27569 has been shown to modify receptor agonism in a time-dependent fashion; a characteristic which would not have been observed via traditional endpoint methods of detecting cAMP signaling. BRET cAMP biosensors are suitable for miniaturization and automation, and as such are valuable and cost-effective tools for moderate- to high-throughput experimental protocols.